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1) What are the 3 principles of experimental design?
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3) What is the difference between subjects and individuals (or experimental units)? 51/»/\044\‘2/\ VOore bl
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4) We have 21 people that we need to assign to 3 different treatments (trt1, trt2, trt3). Use the section of the

table of random digits below and assign the 21 people to the 3 treatment groups. List the numbers that are
selected under each of the 3 headings below. Clearly explain your procedure!!
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5) What is the placebo effect?
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7) What is a lurking variable?
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8) An investigator wants to study the effects of two different fertilizers on plant growth (call them A and B).
There are 20 plots available to test the fertilizers on. The investigator will measure the amount of growth by
the plants after 3 months.

a. What is the explanatory variable? _Fe t’"H l f%&l"
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e. Do you think you should use a placebo group? How about a control group?
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g. Using one of the lurking variables you listed above, design a block design experiment:
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An investigator wants to study the effectiveness of two surgical procedures to correct nearsightedness.
Procedure A uses cuts from a scalpel and procedure B uses a laser. The data to be collected are the
degrees of improvement in vision after the procedure is performed. There are 80 nearsighted people
available for the experiment.

a. What is the explanatory variable? QH\_O_ pm CQ.d—»ULAQ
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e. Do you think you should use a placebo group? How about a control group?
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f. Design a randomized comparative experiment:
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10) A researcher wants to see if more expensive mattresses really give a better night’s sleep than the discount
mattress brand. So they recruit 110 adult volunteers to participate in their study. They will have the
adults sleep on the mattresses for 10 nights and then rank their overall quality of sleep (due to the
mattress only).

a. What is the explanatory variable? n\aﬂw
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c. What is the response variable?
d. What are the individuals/subjects

e. Design a matched
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11) Itis known that in a specific city the chance that a person has a red hair is only 1in 7. A researcher wants
to conduct a study to see on average how many people in Philadelphia have red hair in a sample of 5
people. Write instructions for a simulation and conduct 10 trials. Clearly label each trial and state your

‘conclusion for the average number of people \:@ red hair in Phila
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12) The World Series ends when a team wins 4 games. Suppose that sports analysts consider the Phillies to
have a 65% chance of winning any individual game over their opponent. Estimate the likelihood that the
underdog team (not the Phillies) wins the series. Write instructions for a simulation and conduct 10 trials.

Clearly label e@ trial and state yo@onclusion.
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(for #35 & 36, list possible sources of bias with the sampling method listed)
o) vol. reaponas S o + vol. (ap
@Q) b&\" Pu,%rms ® ) 228 o
‘ I b) shill vel. ru.-\ocywﬁ_
b) o€ propl who think rlnbar:Lj _ T |
¥ dr{virB IS & SReieus Pm\gle,m Q9 o lh Sﬁua,n_‘ tec

Shll vel T-QA»PM bioo or 'ncnru»fx
d) weuy (o™ porsore sz loct .

<) S\’E&%&H C SOW‘*PUL ag multi s{-mﬁn_ scwwpft

~F) oaly one boa - widncovra gt ' b) Non reaponar vol. Taoman
(.(a‘?]yj\oﬂ bian— Thi parrons WAL

@ a) alle @“OMA '1) lcﬂlriﬁ onbiaoed

b) oV g wticg‘l\*' ot Q.U-b‘lﬁﬁw /- possingy Mspection b) b.M ook “\{,]J.A‘
C) g&l @2&3 Pron daﬂb Pmducﬁm b-QCaMJ).Q. of “W“L
d) 10 Corenr mwxdonak) Se | cted llbalj‘;h«ta_(_j\ +raoljdim Y
Q) &XD mulﬁ‘s%aﬂaﬁ» wu'
100
£) uab —




@) bmic&&h,\ nboloaed - SomL nonreaponee L

'Q cluster So/n’vp(sz, sovie uwho t biocsed — +hae

AN ()CLOKE W\% net be /\Q./P/\Z/;).—Q/f\"f“&f’i ve of
JL OISSEEES . oXso nonrﬁ,z;/[:'de-*l N ro
b us i LA

05 posSibLt f\ovv\bygov\wb . bad Ws L |
e@s;s‘.b\pv b, o bv) M to sigr pehhor=.

b> b"cw &7/ 3+€JW\A,'\AS N Qﬁ-ﬁL‘i‘Q/ria\ 4o taikg
somuple ( vndarconcgr odse)

bios b/c vsed IM%MJF Qa,g,u%e/\icx
oTeveray




MULTIPLE CHOICE:

The next three questions concern this situation: Does using a cell phone while driving make an accident more
likely? Researchers compared telephone company and police records to find 699 people who had cell phones and
were also involved in an auto accident. Using phone billing records, they compared cell phone use in the period of
the accident with cell phone use the same period on a previous day. Result: the risk of an accident was 4 times
higher when using a cell phone.

(a) azed comparative experiment.

(b) an experiment, but without randomization.

(c) a simple random sample.
@an observational study, but not a simple random sample.

B

2. The explanatory variable in this study is

3. An example of a lurking variable that might affect the results of this study is:
(a) whether or not the subject had an auto accident.
(b) whether or not the subject was using a cell phone.
whether or not the subject was talking to a passenger in the car.
(d) whether or not the subject owned a cell phone.

11. Confounding often defeats attempts to show that one variable causes changes in another variable.
Confounding means that
a) this was an observational study, so cause and effect conclusions are not possible
‘he effects of several variables are mixed up, so we cannot say which is causing the response
(c) we don't know which is the response variable and which is the explanatory variable
(d) we would get widely varied results if we repeated the study many times



The next six questions concern this situation: Want to stop smoking? Nicotine patches may help, and so may
taking a drug that fights depression. A report in a recent issue of the New England Journal of Medicine describes a
study of what works best. Here is part of the summary:

Use of nicotine replacement therapies and the antidepressant bupropion helps people stop smoking. We
conducted a double-blind, placebo-controlled comparison of sustained-release bupropion (244 subjects), a
nicotine patch (244 subjects), bupropion and a nicotine patch (245 subjects), and placebo (160 subjects) for
smoking cessation.

Results. The abstinence rates at 12 months were 15.6 percent in the placebo group, as compared with 16.4
percent in the nicotine patch group, 30.3 percent in the bupropion group, and 35.5 percent in the group given
bupropion and the nicotine patch.

17. How many treatments did this experiment compare?
(a) two.
(b) three.

our.
:;) can't tell from the information given.

18. The response variable in this experiment is
(a) the combination of drug (bupropion or placebo) and nicotine patch.
(b) 893 people who want to quit smoking.
(c) bupropion.
whether or not a subject was able to abstain from smoking for a year.

19. One group received a placebo. Why not just give this group no treatment at all?

(a) It is not ethical to give no treatment at all in this setting.

@Just thinking you are getting a treatment may have an effect, and we want to see if the real treatments do
better than this.

(c) A placebo is the same thing as no treatment at all.

(d) Subjects would be disappointed if not given a pill.

20. The experiment was "double-blind." This means that
neither the subjects nﬁﬁeople who worked with them knew whether they were taking bupropion or
placebo.
(b) the subjects did not know that the treatments were intended to reduce their smoking.
(c) the subjects did not know whether they were taking bupropion or placebo.
(d) subjects were not allowed to see cigarette ads.

21. The subjects of the study included both men and women. All of the subjects were randomly assigned among
all‘the treatments with one use of the table of random digits. Thisd‘e_sijg_is called
(a) a simple random sample
@ completely randomized design.
(c) a matched pairs design.
(d) a block design.



22. The subjects of the study included both men and women. If the men and women were separately assigned to
treatments, using the table of random digits twice, the design would be

(a) a simple random sample

(b) a completely randomized design.

(c) a matched pairs design.

a block design.

35. In an experiment to see if aspirin reduces the chance of having a heart attack, a placebo is
(a) the place where the subjects go when they have a heart attack

éa dummy pill that looks like aspirin but has no active ingredients

(c) a procedure for deciding who gets the aspirin treatment

(d) the margin of error

(e) 95%

36. Ethical standards for randomized, controlled clinical trials include
@not asking subjects to agree to participate without first informing them of the nature of the study and possible
risks and benefits.
insuring that each subject knows which treatment he or she received.
ﬁallowing subjects to decide whether or not to be in the control group
(d) never testing drugs which have not been proven to be completely safe.
(e) All of the above.

52. You work for an advertising agency that is preparing a new television commercial to appeal to women. You
have been asked to design an experiment to compare the effectiveness of three versions of the commercial. Each
subject will be shown one of the three versions and then asked her attitude toward the product. You think there
may be large differences between women who are employed and those who are not. Because of these
differences, you should use

(a) a completely randomized design.

b) a categorical variable.

block design.
d) a matched pairs design.
(e) a multistage sample.

55. Corn variety #1 yielded 140 bushels per acre last year at a research farm. This year, corn variety #2, planted in
the same location, yielded only 110 bushels per acre. Unfortunately, we don't know whether the difference is due
to the superiority of variety #1 or to the effect of this year's drought. This is an example of
(a) bias due to voluntary response.
(b) random sampling error.
onfounding.
(d) the placebo effect.
(e) nonsampling error.



75. Two essential features of all statistically designed experiments are

(a) compare several treatments; use the double-blind method.

r ompare several treatments; use chance to assign subjects to treatments.
(c) always have a placebo group; use the double-blind method.

(d) use a block design; use chance to assign subjects to treatments.

97. The essential difference between an experiment and an observational study is
(a) observational studies may have confounded variables, but experiments never do.
(b) in an experiment, people must give their informed consent before being allowed to participate.
(c) observational studies are always biased.
d) observational studies cannot have response variables.
n experiment imposes treatments on the subjects, but an observational study does not.

103. In a randomized block design the blocks often represent levels of
a lurking variable suspected of being confounded with the explanatory variable.
(b) the explanatory variable.
(c) the response variable.
(d) placebo dosage.

24. The drug manufacturer Merck recently stopped testing a promising new drug to treat depression. It turned
out that in a randomized, double-blind trial a dummy pill did almost as well as the new drug. The fact that many
people respond to a dummy treatment is called

(a) confounding (b) nonresponse (c) comparison e placebo effect



